[Study of P-glycoprotein effect on the lipid monolayer properties by the Langmuir-Blodgett technique].
Expression of the P-glycoprotein (Pgp) is proved to be one of the main reasons for the development of the multidrug resistance (MDR) phenotype by cancer cells. The effect of Pgp on the properties of lipid monolayers was studied using membrane fractions of sensitive and Pgp over-expressing multidrug resistance cancer cells containing 11, 24 or 32% of Pgp relative to the total content of membrane proteins. The effect of the Pgp membrane concentration on the properties of monolayers prepared from the membrane fractions was analyzed by the Langmuir-Blodgett method. The subphase composition was found to play a critical role in the stability of monolayers at any Pgp concentration. The optimal subphase comprised 10 mM tris-HCl buffer, pH 6.5, which made it possible to create very stable monolayer films with the pressure of collapse of about 30-40 mN/m. Monolayers prepared from membrane fractions of sensitive cells and cells containing the maximum (32%) amount of Pgp were found to be much more stable compared with fractions comprising 11 or 24% of Pgp. The analysis of monolayer compression dynamics revealed three distinct stages: (1) the self-organization of lipid molecules, which is characterized by an abrupt change of surface potential; (2) the compression of Pgp molecules at the constant potential of monolayers; and (3) the compression of lipid molecules, which is characterized by a quasilinear increase of both pressure and surface potential. It was shown that the specific surface areas of monolayers formed from sensitive and Pgp-enriched membranes containing 11 or 24% of Pgp are very similar, whereas the surface area of the monolayer formed from membranes containing 32% of Pgp is nearly 1.5-fold greater. This fact may reflect the effect of the threshold rearrangement of the structure of lipid molecules or cooperative modifications of lipid-Pgp interactions induced by the increase in the Pgp content from 24 to 32%. The effect of verapamil, a well-known Pgp modulator, on the properties of monolayers was studied. It was show that verapamil is able to induce changes of the surface of Pgp-containing monolayers, and these modifications are maximal at the Pgp:verapamil 1:1 molar ratio. The data present the first experimental evidence for the possible intervention of Pgp modulator into the processes of lipid-lipid or lipid-Pgp cooperative interactions within Pgp-enriched membranes.